surrounding landscape that were disturbed by
historic mining are in the process of being restored
and enhanced. Ultimately the entire mine site and
attached buffer lands of thousands of acres will
become a wildlife preserve and an environmental
studies field research station for the University of
Catifornia.

I'he Stillwater Mine - located in southern Montana
in the magnificent Beartooth Mountains on the
northern edge of the Absaroka-Beartooth
Wilderness, about 30 miles north of Yellowstone
National Park, this platinum-palladium sulfide
mine is an excellent example of environmentally
~responsible mining in an extremely beautiful and
‘sensitive environment.. Operating since 1987, the
Stillwater Mine has ‘maintained a clean environ-
mental record. The only domestic source of these
strategic minerals, the Stillwater operation includes
an off-site smelter in Columbus, Montana with
state-of-the-art pollution control equipment. This
underground mine is recognized by regulators,
environmental groups, and industry experts for its
excellent concurrent reclamation activities, wildlife
enhancement - ‘projects, community support
programs, and responsive environmental manage-
ment. In addition to its scenic attributes, the area
around the mine is also recognized for its recre-
ational opportunities ~ the mine is adjacent to the
Stillwater River, a Montana Blue Ribbon Trout
Fishery.

The Cannon Mine - located at the intersection of
South Miller and Circle Streets, this gold mine
was developed in 1985, one biock south of the
Wenatchee, Washington, city limits.  This
agricultural community of approximately 40,000,
known as "the apple capital of the world”, is about
150 miles east of Seattle. With residents, parks,
churches, schools, hospitals, and an equestrian
center as its neighbors, the Cannon Mine is a
model of environmentaily responsible mining in an
established urban environment. The mine, which
operated for nine years, is now in the final stages
of reclamation, and nearly all traces of this once
bustling underground mining and milling project
are gone. All of the millsite buildings have been
removed, the area regraded, and replanted; the
mine portal has been plugged; and the tailings

management area has been reclaimed and planted
with patural grasses. The local school district has
converted the mine buildings into offices and an
equipment maintenance facility. As quoted in a
July 2, 1996 article entitled "A Promise Kept -
Mine Tailings Cleaned Up" in the Wenatchee
World, a iocal official states that the mine has
done 2 good-job living up to its promises - "The
scale of the (reclamation) work is just amazing,
It’s been a good project.” :

The Flambeay Mine - Located in northern

Wisconsin’s Rusk County, partially ‘within city
limits of Ladysmith and immediately adjacent to
the Flambeau River, this copper mine has com-
plied with all applicable environmental regulations
since opening in 1993. Stormwater runoff from
sulfide waste material and the operating open pit,
along with groundwater infiltration into the pit, are
treated in a'state-of-the-art water treatment facil ity
that -produces mine discharge ‘water which has
proven safe at 100 percent concentration (ie.,
without dilution) for the most sensitive aguatic
life, and ‘meets state drinking water safety stan-
dards. Examinations of fish, crayfish, macro-
invertebrates, and dragonfly; sediment sampling;
and habitat characterization both above and below
the mine discharge point prove the mine water has
not adversely affected river life. Upon completion
of mining in 1997, the open pit will be backfilled
and the site will be recontoured and revegetated to
pre-mining conditions. City officials credit the
mine with creating an economic miracle for the
local community of 4,000 people. Tax revenue
from the mine has stimulated an economic
development boom in Rusk County where the
unemployment rate has fallen from 15.3% just
prior to the mine opening to 4.0% in October
1996. The Flambeau Mine is one of Rusk
County’s top tourist attractions, with over 30,000
people per year visiting the mine’s information
center.

western  Wisconsin Historic  Lead-Zin
District - At least a dozen historic (i.e., closed)
mings in the lead-zinc district southwestern
Wisconsin and adjacent parts of Iowa and Illinois
meet the arbitrary operating and closure criteria in
the proposed legislation. As shown in Table 2,




mining in this district began as early as 1825, long
before the enactment of federal and Wisconsin
environmental laws and regulations. Mining in-the
district contmued into the twentieth century, with
the last zinc mine closing in the late 1970s. Most
of .the mines in southwestern: ‘Wisconsin . were
abandoned without formal reclamation; many were
simply. plowed: under and. today remain-as nearly
indiscernible features in the roiimg farmlands
characteristic of this part of Wlsconsm Althaugh
afew 1soiated and localized water quality problems
are known at several mines: in the district, there
are Eiteraiiy hundreds of historic mines that do not
create. surface water -Or gmundwater ‘pollution
problems The ore bodies in this district contain
abundant - amd-genezatmg iron - sulfide minerals
(pyrite and marcasite). However, ARD is ot a
problem in this: distrzet ‘due to the high acid
neutralization s:apamty of the carbonate host rocks.

A number of communities in the area including
Platteville and Dodgeville; Wisconsin; Dubuque,
Iowa; and Gaiena, Illinois: and‘are- bmlt on:top of
and adgacenz 10 these hastorac mmes

10

ACKNOWLEDGEMENTS

The authors w;sh to grateﬁ;iiy acknewiedge the
extraordinary help and cooperation of their mining
industry calleagues who grac;ously provided
information, suggestions, and site tours during the
course ‘of collecting the - znformataen presented in
this ‘survey. The sarvey ‘could not have been
performed and this paper ‘could not have been
written w1ﬂ10ut their assxstance B




11

~ Table 1
Industry and Regulatory. Agency Contacts Made During the Survey

Amax Gold Inc. - Corporate

Amax Gold Inc. - Fort Knox Mine

Amax Gold Inc. - Sleeper Mine ' -

Amax Gold Inc. - Wind Mtn, Mine

Arizona Department of Envzronm&ntal
Quality '

ASARCO - Corporate

ASARCO'- Exploration

ASARCO - Mission Unit

ASARCO - Globeville Unit

Atlas Corporauon

Barrick ‘Gold Corp.

Barrick - Goldstrike Mine

Battle Mountain Gold Co. - Corporate

Battle Mountain Gold Co. - '
Crown Jewel Project-

Battle Mountain Gold Co. -
San Luis Mine

Behre Dolbear & Co Inc

BHP Cepper

BHP - Corporate

British Columbia M:{nistry of Energy,
Mines and Petroleum

British Columbia Ministry of
Environment, Lands, and Parks

Brohm - Gilt Edge Mine

Brown and Associates

California Regional Water Quality
Control Board

Canyon Resources Corporation

Chelan County Planning Dept.

Coeur d’Alene Mines Corp.

Coeur - Rochester Mine

Colorado Mining Association

Colorado Department of Public Health
and Environment

Colorado Division of Minerals and
Geology

Consultants (3)

Crandon Mining Company

Cyprus Amax Minerals Company

Cyprus Climax Metals Company -
Corporate

Cyprus Climax-Metals Company
Climax'Mine

CR Kendall

Cyprus Climax Metals Company -
Henderson Mine

Cyprus Climax Metals Company -
Henderson Mill

Echo Bay Mines - Corporate

Echo Bay Mines - Kettle River JV

Echo Bay Mines - McCoy/Cove Mine

Echo Bay Mines - Round Mtn. Mine

Echo Bay Mines - Sunnyside Mine

Ellis Envxronm_enta} Engineering

EnviroNet Inc. = -

Environmental Support Services

ESCO Associates, Inc.

FMC Gold - Beartrack Mine

Geochxmwa, Inc.

Golder Associates _Inc.

Greenwald & Associates

Homestake Mining Company -
Corporate :

Homestake Mining: Company -
Homestake ‘Mine -

Homestake Mining Company -
McLaughlin Mine

Hydrologic Laboratories, Inc.

Idaho Dept. of Health and Welfare

Idaho Dept. Environmental Quality

Independence Mining Company -

Cresson Mine

Independence Mining Company -
Jerritt Canyon Mine

Inmet Mining - Samatofum Mine

Jefferson Group

Kennecott Corporation - Corporate

Kennecott Minerals Company
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Table 1 {continued)
industry and Regulatory Agency Contacts Made During the Survey

Kennecott - Flambeau Mine
Kennecott - Ridgeway Mine
Kennecott Utah Copper
Kenneth R. -Paulsen Consulting, Inc.
Kinross Gold USA, Inc. - Corporate
Kinross Gold USA, Inc. -

Exploration
Kinross - Candélana Mine
Knight Plesold Inc.
LSX, Inc.
Mattabi Mines Ltd. -
Missouri Department of Environmental

Quality - -
Montana Department of Environmental

Protection,. Reclamation Division
Montana Water Quality Bureau
Nevada Division of Environmenta}

* “Protection -

Nevada Department of Mmerais
‘Nevada Mining Association
New Crest Resources, Inc.
Noranda Mining & Exploration, Inc.
Northwest Mining Association
Pegasus Gold Corporation -

Corporate
Pegasus - Beal Mountain Mine
Pegasus - Montana Tunnels Mine
Pegasus - Zortman/Landusky Mine
Placer Dome Canada -

Equity Silver Mine
Placer Dome U.S., Inc. -

McDermitt Mine
Placer Dome U.8., Inc. - Corporate
Rio Algom Mining Corp. - Corporate
Royal Gold, Inc.
Royal Mountain King Mine
RTR Resource Management, Inc.
Selland Construction - Cannon Mine
Sonora Mining Corp. -

Jamestown Mine

Stibnite Mine Inc.
Stillwater Mining Company
The Doe Run Company - Corporate
The Doe Run Company -

Viburnum Mine
Thompson Creek Mine
USDA Forest Service
USDI Bureau of Land Management
U.S. EPA Region 10; Water

Management Division
U.S. Silica
University of Saskatchewan - Civil
Engineering Department
Wharf Resources -

Golden Reward Mine
Wharf Resources -

Wharf Mine
Wright Water Engineers, Inc.
ZCA Mining Division -

Balmat Operations
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Table 2

Comparative Dates of Historic Mining Activities in Selected U.S. Mining Districts
and Enactment of State and Federal Environmental Laws and Regulations

‘Mining Activities

| Upper Mississippi - Valley lead mining

| mining

| Upper Mississippi  Valley zinc mining
-and Illinois) -

‘Montans - copper mining

(Southwestern Wisconsin and adjacent Jowa
and THinois) -

California - gold mining
Colorado - precioﬁs metals mining

Nevaéa - Comstock Lode silver and gold
Montana - gold mining

Utah - copper mining

‘(Southwestern Wisconsin and adjacent fowa
South Dakots - Black Hills gold mining
_-Calofgdé. - base metal mining

Arizonsa - copper mining

Colorado - xm%ybdénum mining

Nevada - Carlin-type gold mining started

National Historic Preservation Act

Air Quality Act

National Environmental Policy Act (NEPA)

Occupational Safety and Health Act (OSHA)

Clean Air Act

CA Environmental Quality Act (CEQA)

MT Metal Mine Reclamation Act
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_ ~ Table 2 {continued)
Comparative Dates of Historic ‘Mining Activities in Selected U.S. Mining Districts

and Enactment Qf.:St'a”t'e_"andﬁz{ﬁade;él Environmental Laws and Regulations

Enactment of Environmental Laws ﬂ

gulations Affecting Mining

| Mining begins at Henderson Mine, CO

‘Mining begins at Jerritt Canyon, NV

Viburmum Mine No. 27 becomes drinking
water source for Viburaum, MO

| MT Environments Protection Act (MEPA)

Safe Drinking Water Act (SDWA)

| Us. 'qu;es;t' Service Mining Regulations

| epam n

Rgsgurce ~Conservation - and - Recovery Act
(RCRA) 1

' Ciean Water Act Amendments

‘W1 Metallic Mining Reclamation Act

Federal Water Pollution Control Act/Clean
‘Water '_Act

Enda;xg\:;red Species Act

CA Surface ‘Mined Land Reclamation Act
(SMARA)

Federal Land Policy and Management Act

CG Mmed Land Reclamation Act
Mine Safety and Health Act (MSHA)

Surface Mi_m;ng Control and Reclamation Act
(SMCRA) .

iD Surface Mining Act

Archeological Resources Protection Act

Comprehensive  Environmental  Response,
Compensation, and Liability Act (CERCLA),
also known as Superfund -

U.S. Bureau of Land Management Mining
Regulations

S Mined Land Reclamation Act
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Table 2 {continued}
Comparative Dates of Historic Mining Activities in Selected U.S. Mining Districts
and Enactment of State and Federal Environmental Laws and Regulations

T Esactment of Environmental Laws
| F Regulations Affecting Mining.

| WI Metaliic Mineral Mining (Ch. .NR 132) and
Regulation of Metallic Mining Waste (Ch. NR

182)
1984 Hazardous and Solid Waste Amendments
1984 CA Chapter 15 Discharges of Waste to Land,

Article 7, Mine Waste Management
1 1985 Mining begins at Cannon Mine, WA |
Mining begins at McLaughlin Mine, CA
. Mining begins at Sleeper Mine, NV
"1_986 Mining begins at Goldstrike Mine, NV Superfund Amendments and Reauthorization Act |
:.__1._9_86 Mining begins at Montana Tuanels, MT Emergency Planning and Community Right-to-
o Know Act
| _-_1987 Mining begins at Stillwater Mine, MT UT Mined Land Reclamation Act (amended) ” :
| 1988 ' ID Code  §39-118A (statutory provision.
requiring permits for processing ore by cyani-
dation)
1989 NV Water Pollution Control Law
1989 NV Mined Land Reclamation Act |
1990 MT Admin. R. §§26.4.160 to .168
1990 Ciean Air Act Amendments
1993 Mining begins at Flambeau Mine, WI CO Mined Land Reclamation Act Amendments
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 Activities and processes occurring at mining sites have the potential to affect the quantity and
- quality of groundwater. Groundwater usually ‘must be: ‘withdrawn “to ‘dewater ‘surface: or-

. underground mines to allow mining to take place. This can affect groundwater levels; lake -
' levels, and basc flow in streams. Groundwater quality also can be affected by waste water. -

 and disposal of mine wastes

. discharge; the storage and handling of chemicals; reagents and fuels; and the handling, storage.

N The ._ pelxcy of t:he:isﬁté,-? as: expressed A the ‘mining _:-.laWs*;-_'a}n_ﬁ'_-' rcgulatxons, isito préiféné'- o

-degradation of natural groundwater quality through strict design and construction standards and

.~ to protect - groundwater quantity through- protection of groundwater and surface water. This:
- mining information sheet summarizes the measures used to monitor and protect groundwater

 quality and quantity before mining begins, during site development and mining operations, and
: fGﬂGWlngsﬁereclamatxon R e e

on Requirements

he environmental and permit review processes applicable 10 a polntial mining st e
. comprehensive and may require four years or longer o complete. During the permit review

. process, a mining company must meet a number of requiements. Among these, it must prepare

a defailed mining plan; 2 mine waste management feasibility report and plan of operation if it

 intends to permanently di outside the mine; a proposs
for affected resources; and a site reclamation plan. In each of these plans, the mining company
or operator must design for groundwater protection. The Department of Natural Resources is
responsible for approving these plans and verifying that groundwater resources would be

adequately protected should the project be developed.

The mining plan requires a detailed explanation of the facility design and operating procedures
for groundwater and surface water management. Tt must also provide evidence that the design
is ‘adequate fo prevent adverse impacts to ‘the groundwater resource.” The portion - of ‘the
monitoring plan addressing groundwater is designed to determine existing groundwater quality:

and characteristics ‘immediately before “‘mining. *This  information- supplements “baseline
monitoring data collected during ‘the permitting process. Groundwater quality and quantity.
would continue to be monitored by the company and Department. - This monitoring would be

pose of mine waste outside the mine; a proposed monitoring plan




. :j}Mast mmmg pr()j -
- rock. calied tallmgs ‘Tailings, remaining’ after the. desirable minerals have been separated from -
encrally have little or no. value _These and all. other mining ‘wastes mustbe

1r0nmentany safe manner. Before a mme:"" peramr can:construct and. eperate--:_l EE

Protectmg Groundwater at Mmmg Sztes Page 2 af 7. ._:'_: e '.

-f'mamtamed throughout _th' 'nnn ‘s ﬁperatmn and reciamatacn to reveal any mamng»mduced .
impacts ‘1o groundwater. ly detection ‘of grouné~water 1mpacts ‘would allow intervention .

- before environmental protectioh reqmrements would be violated. - The reclamation plan must

' show: that all waters from the mining. site would-be handied in a_manner

de51gned to prevent s
_- groundwater or surface_ water poliut;on : :

ects wouid require dlsposal of waste mck. and a large quanmy cf finely ground_ o

yowever, it must have an appro ed__ feasshxlity report and an. . :

. Fer"'example, | - partr C
ron waste dlsposal a detmied characterization. of the_wastas aad.z

| are used to pred t_:._thé 1mpacts 1o the. grou ~water' quality. _ . e
3 '-_the staﬂdards prescnbed in state _mmmg rules, ] the proposed 51te would be found unfeas.1ble for o

y ould :

at on_énd for -1ong after mining er .
: 0 term care ef- thﬁ sma 'and

Groundwater Wzthdrawai AR

A pemnual mme m WISC{JI}SIR, wheiher aﬁ undergraund or apen pit mma, most. hkely would o

: 'ust be-cempleted--b’ an the cempany Lecal ground«»-’-'i

‘technical consultants and would

encounter groundwater In order te prevent 2 mine from ﬂoodmg, gr@unéwater would:have to. 5

be connnuously pumped from the mine. If the pumping rate were to exceed 100, 000 gallons
per. day, a ground-wat withdrawal appmval would be reqmmd The Depaﬂment of Natural
Resources: must review. and -approve: ‘the  plan . for . groundwater - .withdrawal - before. any.

'gmundwater pumpmg could begin. ;The, plan could: mciude measure: to. mitigate. 1mpacts to.: . -

surface waters, if the' wu‘hdrawal would impact the. pubhc nghts in the: surface.waters. - The
Department may not issue a pian approval if it wouid result in "... the unreasonable detriment



e system from mine 'pumpmg .({irawdown |

Pratectmg Graundwater at Mmmg Sites - Page 3 of 7 o

of public or. pnvate watf:r supplzes or: the unreascnable deinment of pubhc nghts in the waters;_.
of: the state“ (sectxon 144 855(3), Wlscensm Statutes) : i TP R I

'Damage to anate Water Sapplzes

_ Because smmng- actlvmes have the potentxai to negatwely affect greundwater the legislature*-
“has’ estabhshed. _precess for mdmduals ‘whose. private ‘water suppiy might ‘be: damaged by o
. mining. Such a person- ‘may filea campiamt with the Department, and, if an alternate source’

- of water is needed, with the appropriate local municipality. The Department is reqmred o
: mvestxgate the: problem and, after a heanng, detc_rm_me whether -or not the mining activity - - o
. -caused the change in amount or._quahty of water. . The local mumcxpahty would be responsible .

-~ for providing an adeqt
- ‘mining activity ;1 fquné.respenszhie,_;_

ply while the alieged‘damage is being mvestlgated Ifthe
the 'rmnmg operator must provxde an adequate suppiy of

: _'sPonsable for supplying water durmg the process. Ifthe’
atmd nct to be responmble for: the damage to the water supply, the person:-f- s

| 're,s‘ponsxble for-ﬁl:ng the' cnmplamt must pay for the' provision of water. ‘The local agraement": o

- process - ‘may. also address the prov;szen of water by further deﬁnmg the appl;cant’
'fesP"“S‘*’ﬂm"S S S T "

Se varal 1mportant goa s' 1) o develop a mere"f o

stem; 2) to predxct the. changes to the grcundwater
) to predict the amount of water that would need to

" be pumped to’ mamtam proper working condmons (mine mﬂow) 4) to predict changes to surface S ":

waters in response to the drawdown, 5) to predict potential contammant mmrement and 6) to. :
prcmde an addmonai tooi for momtermg dnrmg site op@ranm ' i ek

. 'An apphcant for a proposed mxne must develap both a groundwater ﬂow model and a solubef P
‘transport’ mode_ ""prowde the necessary- predlction capabilities. ‘These models would be
'developed in‘concert’ with the collection and mterpretatwn of ‘groundwater ‘and surface’ water
monitoring data and area geoiogxc data They are, ‘in effect, a simplified representation of the3

groundwater and surface water system at the proposed sate pmgrammed mto a computer

The Departmenz revmws the modeis in detazl to ensure that they reasonably répresent the naturaif- |
system before usmg them to develop zmpact predmuans

Groundwater memionng at mmmg sues has four | pnmary purpcses ) te 1dent1fy baselme_'f_
groundwater quality, water table levels and horizontal and vertical flow patterns in the vicinity
before mining begms, 2) to determine whether any contaminants are leaching from waste rock,




~ placement of groundwater monitoring well

G i Prq’tec_tirzg'Gfb_urir'lwater'a; Mining Sites -'Pdgé__ti_ :qf 7"

. taﬂmgs or other .;'iyas'taiamat_exiai's‘ into the f!grm_md\'#gter -:(liii_‘i_-ng_"'_ancl_g '-?.fi&f:':;m'iﬁing'; : 3) tq-_'_ﬁisqbyf:r.:
- if spills or accidental discharges have contaminated groundwatér; and:4) to: detect _cha'_x_agcs'- in:.

‘water table levels and flow patterns after the start of mine dewatering. -~ =~

 Groundwater must be monitored by the mining company for 12 consecutive months at a mine.

' site prior to operation of a waste disposal facility.  The characteristics of the proposed waste
site, proposed site design and hydrologic setting would be used to determir
ring wells. This monitoring is design
representative of the groundwater quality both up- and down-g;

samples

If analysis _bf!.'-éro_u.nﬂivatef collected after wa;_sfe disposal started 'to show ground«-waterquahty o

to determine the number and

- significantly. different from the background water quality ;- the mine operator and Department . S
“would work to determine the cause of the difference. Possible causes might include a spill,a .

design failure or an improper operational procedure. The operator would have to evaluate the

of the contingency plan

 Under the current mining rules, at least six months before the start of the master hearing on
2 proposed mining site, the Department must propose a compliance boundary for the mining -

‘facilities. - The compliance boundary is a line around a mining site or mining waste disposal -
facility at or beyond which the groundwater.quality cannot exceed any of the groundwater -
standards.. Compliance boundaries extend 2 maximum of 1,200 feet from mining facilities, but
could be closer to the facility if required to protect public health, safety or welfare or if 1,200

feet would extend beyond the.property boundary,. ... .

At the same time, the Department must propose the specific groundwater quality standards for - -
cach substance which could have an adverse impact on the groundwater quality. Numerical -
values for groundwater standards applied to mining facilities are the same as those imposed on’
other types of regulated facilities such as solid waste landfills and waste water treatment

facilities. ~— ~
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' In geﬂerai gmundwater quahty standards are set at tha pnmary (pubhc heaith) and seccndary S

- ft}r dnnkmg water standards, These leveis are the max;mum mncentrations

allowed in’ drmkmg water required to protect public health, safety and weifa:e .-Exampies of.:_ _

public health-related contaminants in groundwater include cohform bacteria, some heavy metals,
© cancer-causing substances and certain pesnc:ides ‘Welfare-related contaminants include chloride, -
. ;color and: t}doxucausmg substances, copper, iron, sulfate and dissolved solids. Ifr ‘necessary to

‘protect public health, safety or welfare, the Department ‘can pmpose groundwater quaixty S

standards whmh are more rf;stncnve thau the MCLS

I}nder proposed chaﬂges w the mxnmg mles tha des:gn management zone (DMZ) for mmes.. o
-and mine waste sites are set'to be 1200 feet from the limits of the mine or the waste site. The .
';DMZ is. analegcus to the comphancc boundary zn______'at beyond the }DMZ groundwater quahty-_z il

. _cannot exceed any of the. groundwater standards. . The DNR cannot extend beyond the property .. :
- line of the, apphcant Durmg the master heanng, 1t can aiso be reduced 1f necessary to protect__-_:’.: e

publ;.c health and the cnvzronment

Undcr the proposed rules changes zhe groundwater quailty standaxds contamed in the statc s -
: greunéwater--mles would apply to mine sites. These standards, which mclude prevennve actmn.
. .s) and enforcement standards (ESs) for each pmmeter are the same numeric.
_ stan{iards Wthh apply at all other regulated_famh&es in ;he state In genaral the ES and MCL .
---_jformostcompounds are equal' N S o o

To prepare for tht: passxbie nsk of groundwater contammatwn a mining compa,ny must develop

a contmgency plan which. specifies intervention: steps and remedial actions that would be taken -
~ifan analysxs of groundwater samples showed a developmg problem Ifa potentaai groumiwater; L
.- contamination pmbiem is mdzcated ora problem becomes evident, the company and Departmant B
- would determine the severity of the problem and the source of . contamination.  Additional -~ -
~monitoring wells could be piaced down-gradlent from a possible contaminant source to evaluate

the horizontal and vertical extent of the contamination. Groundwater modeling of the aquifer
might be employed o evaluate project impacts. Once the contamination source and extent are
determined, the mining company would be required to 1mplement remediai actions designed to -
abate and correct the problem.

Waste Disposal Fees and Groundwater Protection

Generators of solid waste, including mining wastes, must pay on a per ton basis to dzspose
wastes in a licensed solid waste disposal facility. Two different fees, the groundwater fee and
the environmental repair fee, have been established by the legislature. The groundwater fee
of one cent per ton of mining waste is credited to the environmental fund, and is used for



B e prospecting’ (see Chaptcr NR 131, Mctaihc Mmcrai Prcspectmg)

ot : i ' Pro:ectmg Gmundwater at Mxmng S;tes Page 6 of 7

3 grcundwatcr management and protectlon throughaut Wzscansm- . The envxronmentai repa;r fee,__

- also one cent per ton, sxmﬂaﬂy is credited to the envxmnmentai ﬁ_md This. money is-used for: S

_ .mvesuganons anc 'remedial actmns at any snhd or hazardeus :

sa;e sxte that causes or threatens R |

'- The grenndwater standards fnr a mme waste-".dlspesal fac;lxty are contamed dn sectmn NR o

182. 075 Reguianon of Metallic Mmmg Waste, 'Wisconsin Adzmmstratwe ‘Code. The code -
- states that the groundwater quahi:y’standard’- sh
- exemption is granted at the mas aTing
3con '_ntranons in the gronndwaterw hex_

182, .Regulanon cf Metalhc Mmihg Wastes reunciwater- p iecnon prevxsxons also have bc:en:

all be the maximum ‘contaminant level unless:an - e
Hox -ever m no case shaﬂ an exempmsn authonze-_'_ G

‘established for mineral exploration (see. Chapter NR 130, Metallic Mineral Expleratmn) and'?_. -
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S If you wouid hke addmenal mfcrmahon or want to dlSCi}SS aﬁy m1mng~re1ated issue, piease _.
-'_.'.-.contact SRR - _ __ :

. Mr Chns Carlsen SW/S R 'Mr Archle Wﬂson s

o '”Department of Natural Rﬁsources : : Depaﬁment ef Natural Resources
. Box 7921, Madlson, W153707 ) : :
-:1-';’(668) 267—0856 Sl elander, .m 54501

;(715) 369—8959

. .._Pp _emt Mi zng Devel_ pme Northe; : L
o Cumulative Impaczs of Mznmg ngelapment in Northem Wzsconsm :
e -'How a Mzne is Permitted - -
e Howthe Depanmem of Natural Resaurces Regulates Mmmg
® ' Local Decisions in Mining: Projects o ' _
o Wiscomm s Ner Praceeds Tax on Mmmg ami Dzsmbuaon of Funds to

-  Muni 1palztzes .

':Reclamanon and Long-Tem 'jare Reqmrements for Mme Szte.s m Wzsconsm

5. with Wisconsin -._*:S-Iéaws---{}avemmg M‘lﬁmg- L




| = PROGRESS REPORT ON
THE DEPARTMZENT’S REVIEW OF THE MINE PROPOSED BY
- . THE CRANDON MINING COMPANY

Department ef Natural Resources
Box 7921, Madison, WI 53707
- May 1997

: Introductmn. We begzn ﬁus progress rcpon; wuh a focus on new 1te.ms of mterest ané then
- provide more basic. mformatzon relanng to the proposed project and mmmg rcgulanon for our
..newreaders . : T o L

= aur regulatery rcw.ew cf thexx mmmg proposal Smce our prevu}us status report ‘last fali the |
: :Department’s staff and consuitants have continued to review the Ermmnmcntal Impact Report 3

-+ Mining: Company We are also. prepanng our draft I:vaucnmental Impact Statement on the
~i:proposed -mine. As axpected -progress is slow in. some areas.. We want to be certain to
- completely. evaluate the - technical, studies.. prevaded to us-and ccnsxdsr all of the possible
environmental impacts should the prQ;E:Ct be permmed and built. The final written decision on
the mining permit will not be made for at least two years or longer and will be based on the
~-record. developed during the final hearing process. (We intend to_discuss. the ﬁnal hﬁmrmg
ot .procass i detaﬂ i a-_.future report) .. S e

IAT’S Nva .

_*-'Publlc Meeting Scheduie. Recent}y, the Departmem released its scheduia for hcidmg a
© series of public meetings on' the proposed Crandon Mine. Public ‘meetings already have been
““held in ‘New London (on'the Wolf vaer) and the Town ‘of Ainsworth in Langlade County
(adjacent to the project site) in" April. ‘Additional meetings between Department staff and: the
public will be in the Crandon area on May 14 and in Wausau on May 28, in Tomahawk on June
18'and in Green Bay on June 19. ‘We will hold a final meeting in Rhinelander, but it has not
“ yet'been schcéuied Centacts also have been made. thh tnbal authonhcs to, schcdule a meenng
-'mththem . s _ " . :

; --'The purpese of the publzc meeungs is: to dxscuss our yregress and future schednie in rev;ewzng
< the mining ‘proposal, explain-our regulatory authority over mining projects and listen_and
~.respond to-the concerns of the public andtribal members. The Department. staff. will tape the
-+ meetings and will-write and distribute a meem'zg summary c{mtmnmg staff responses | to public
:"-.:.quesaons after cach meetmg : Gees e A _ R

g Wiscansm Rwer BOD Mﬂdehng. BOD stands for bzochennca} oxygaa demand '{'ins
is a measure of the amount of oxygen needed in: the biological processes to break down orgamc

- permit applications, technical support documents, and other data provided by the Crandon
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matter.or chemicals greater the degree of pollution by organic matter, the higher
the BOD. As the amount of BOD in aquatic habitats increases, the availability of oxygen for
aquatic life decreases. BOD may enter the river from non-point sources, such as agriculture or
urban runoff, or from discharges into the river via permitted point sources such as industries and

' municipal wastewater treatment plants.

“The Department regulates BOD in the river by limiting how much each industry or municipality

can discharge to each segment of the river after establishing a ceiling on BOD discharges for .

" each segment of the river. If too much organic material reaches the river, the dissolved oxygen

" in the river could fall below 5 parts per million. The Department’s standard for dissolved oxygen

“in nve;-s isa nummumcf 5 ‘parts pef ‘mil ion to support a balanced aquatic community of fish
.and aquatic life. Low levels of dissolved oxygen can

uch as the proposed Crandon discharge, if it would.

ed into Segment A, Before a new source gould be-

_ nt of BOD that is discharged to Segment A of the Wisconsin River,

' the Department first will update is dissolved oxygen model for the segment. *The model will
© . help us to determine how much BOD reduction is needed to maintain the dissolv

“standard in the River. To rédiic_ethéﬁamtmm'bf’iﬁ()j:}*th:afféaﬁ be discharged from each industry.

and municipality, the Department will work with the public, current dischargers, and the

- Crandon Mining Company, if it chooses to participate, to develop a solution.. Non-point sources.

" Tn order to reduce the amou

Jount of discharge permitted may be reduced for some discharger

. of BOD will ls» be considered. Depending on the location and amout of ther discharge, th
| gers. This discharge
several, years to.complct

o precess,mciuémgﬂle dissolved oxygen mot eling, could take s

" Groundwater Modeling Update: The Department, with the assistance of consultanits, is
* Continuing its review ‘of the groundwater flow model submitted by the- mining: company in
August 1996. A flow model s intended to help us to understand the direction:and rate of

~ groundwater movement and the interaction between groundwater and the surface waters in lakes,

" streams, wetlands and springs. We are carefully looking at the construction of the model, the
" “model inputs, and the computation/numerical issues fo-make sure that the submitted model is an.
" accurate representation of the natural system'in the area of the mine. In January, we provided
i eomment letter to the mining companyasking for additional information and clarification on

many aspects of the flow model. We are evaluating the company’s responses-and anticipate
_providing another comment letter on similar issues in the near future. Once we are confident
"that 'we have an zcceptable’ flow  model, we will review the impact conclusions:made by the
‘mining company based ‘on the flow modeling results. . e

cause problems for fish and aquatic life. -

ustry. . _:-;5:'; :

location - - -
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“'The compary submitted a revised -solute. (liquid contaminant). transport ‘modeling report in
‘November 1996.  The transport model is designed-to help us evaluate the impacts of . potential
i *contammants that would leak from' the waste: d;sposai facility and the abandoned underground
*Since' the solute:transport: modeling is based: onthe flow. model, we have.not. fully
rcvxewed the transport model. Once we determine that we have an acceptable flow model, then
we. wxll bcgm our detaxled rev1ew of {he solute transport modcl

-'---Cruwn 'lela '-‘-:Hydrolugy 'I”he crown pﬂiar is :he zone of bedrock at zhe tep of the ore
*"‘body, just beneath the glacial deposxts that would-be left'in place for stability and to.prevent
“collapse of the: adjac&nt undergmuné workings. The mining company. submitted-a report dated
~May _1996 assessmg how ‘much ‘water moves through tmy cracks in:the crown pillar.. Qur
" mining engineering consultant recently completed his review. of the report. -He: concluded that
: t}x - assumptzon used in the: computer modeling of the rock stresses were questionable:. ‘Changes .

es could change the amount of water- moving through' the crown: pillar.. In

‘we -.forWa,rded those comments to the mining company with-a letter requesting they- s

rewse the ahalysw using more reasonable assumpuons and a different method of analysis. : The 3
| company agreed to perfarm the analys:s agam based on our consultant’s comments.

Inter-basm Transfer of Water I the praposcd sarfacc water: dlscharge ) the WISCORSIB
- River were approved, theré would be an inter-basin transfer'of water from the Great Lakes basin
to the Mississippi River basin. State law concerning inter-basin transfers is contained in section
. 281,35 (144.026 old numbering system), Wisconsin Statutes. Chapter NR 142, (Wisconsin
__Water Managemem and Conservarion, Wis.- Admin. Code), addresses in further. ﬁata:l how the

e tment regulates w;thdrawals from waters of the State i : '

¢ statu 1demxfy threa lcvels of water thhdrawal and £he approvai pmccss and
i '_ ; 'reqmrements necessary for each.. If the wlﬂzdrawal would average more than
100 gaﬂons per. day; .an .applicant must reglster the proposed - withdrawal . with . the
g ..'-..Bepartmant and report the rate and volume of withdrawal, For a withdrawal that would: average.
. greater- than 2,000,000 gallons per day,---an apphcam must apply for a_permit and provide
“.additional -fmfﬂrmatson ‘The governors of the Great Lakes. states and the premiers of ‘the.
© ‘Canadian ‘provinces bnrdenng the Great Lakes must be censulted if .the . wﬁhdrawal wouid_
average more than 5,000,000 gallons per day. . S P P

'y calculation on the amount of water loss from the inter-basin transfer is less than

o the twos mﬁhﬁm gallons-per- day threshold, thus. the Crandon Mining. Cempany needs. Gnly to

register the withdrawal with the Departmcnt and. report the. vniume -and rate-of thhdrawal

-+« The 1986 Water Resources Development Act passed by the U.S. Congress mfers to diversions

- of water from the Great Lakes or its tributaries, but does not include grcundwater dwersmns or
~1 1 withdrawal. - For this reason, our. mtexpretanon of the. 1986 federal law is that it dogs not apply
to the proposed mine: oo b I T
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** Proposed Mining Rule Revisions:  Proposed. revisions to ‘Chapter. NR 132 (Mefallic
“ Mineral’ Mining, Wis. Admin. Code), would require.a. mining:permit holder to- establish an

“irrevocable trust fund to guarantee the availability of funds:for necessary remedial actions. The
fund and the mechanisms by which the fund 1s

" proposed rule specifies appropriate uses of the

Proposed revisions to Chapter NR 182 (Metallic Mining Wa tes, Wis. Admin. Code), would
“impose the groundwater quality-provisions-of Chapter NR 140 (Groundwater Quality; Wis.

- Admin, Code) , to-mining sites. Facilities on mining sites would be required to be designed and

““operated to achieve compliance with all' the provisions specified in Chapter NR 140 (Wis.
“ Admin, Code). Several key elements from the existing Chapter NR 182, (W is. Admin. Code), .
++ which will supplement the provisions of Chapter NR 140 (Wis. Admin - '
- be retained.” These include provisions that requ ) 10de
arat ‘contingency plan on how to react.
baseline .

- statistically significant deviation fro
~“monitoring. - 0 L

5, an above-ground waste (tailings) ‘disposal facility, a water treatment
; to the Wisconsin River for discharging treated wastewater, and additional
“In total, the project would direct] affect nearly 600 acres at the proposed project site,
\ of Crandon.” There are no smelting or refining facilities in Wisconsin, thus -

 facilities. Int
" 'seven miles sou

“ihe ziric, copper, and lead coricentrates produced at the facility- would be transported by rail to -
other states or countries for further processin'g.-"** sy e LERD DRI wanly womy S

“Thie project proposal is to mine about 55 million tons of ore over approximately 28 yeats of
' ‘operation. Construction would require about three years, and reclamation-of the site would take

** Diring development of the underground passageways and ore removal, groundwater would seep
" into the mine and ‘have to be pumped out.” '--’I?h;e"‘-'égnﬁﬂaeus-z-imi&ne-é:p‘xzﬁ;ping:awaﬂlﬁ' Jower the
* groundwater levels around the mine and could affect the levels of local lakes and:streams.. The
mining company, under the Department’s review and approval, would be responsible for
implementing a surface water mitigation plan for the project that would assure protection of the
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-public rights (e.g., boating, fishing, smmmmg, protecnon of aquanc and wildlife habitat) in
those surface waters, R o

' Mining Waste Disposal: ‘Mining wastes include the finely. ground tailings (the waste left
* after the valuable minerals are removed); waste rock, and water treatment plant solids, which
~are proposed for permanent dzsposai in the tailings management area. -In total, nearly 24 million
“tons of waste would be placed in the facility and a nearly equal amount would be backfilled in
. the: underground mine, The tailings management area would consist of four cells, each between
- 45-71dcres in size, and each with:a multiple liner system on the bottom.and sides to- minimize
leakage to the groundwater. A leachate (hqmd) collection system on the bottom.and the sides
(just above the liner) also would help minimize hqmd loss through the liner, The waste disposal
- -cells would be filled and reclaimed sequentially as mining proceeded. . The multiple liner system
- would mccrporata compacted native soil, a-manufactured bentonite. ciay layer. and a flexible
- plastic membrane. A reclamation. cap consisting -.of the same soil, bentonite and- plastxc
membrane components, plus a drainage layer, would cover each cell after closure to ‘minimize
the amounts of water and oxygen reaching the wastes. The reclamation goal, through the use

= of the reclamation cap, is to-limit over the long term the amount of water and oxygen reaching

the wastes in order to reduce poﬂutants reachmg the- groundwater

Perimts Needed' The ma}or Staie permits approvals and hcenses required for the proposed
‘mine are listed below:- : SRR

. Mmmg Perm:: - includes the mmmg pian envxronmental momtanng plan, the
07 v reclamation plan, risk assessment and. contingency plan;

' '0 Talimgs Managemant Feasibility Determ:nation Pian of Operatmn Approval and Sol;d: e

“Waste Operating: License; -
L An’ Quality Permit;
- & Surface Water Discharge:(WPDES) Permit {proposed for Wlscanszn River);
® High-capacity Well Plan Approval (for mine pumpmg), s
® Wastewater Treatment Plant Plan Approval;- - e
® Industrial Storm-water Runoff Permit (for constructmn), e
® Chapter 30 (Nav1gab1e Waters) Perrmts for stream crossmgs and dlscharge structures
S (i needed); i S _
® Withdrawal of County Forest Land
® Potable Water Supply Plan Approval;
® Additional permits and approvals may be required for the surface wat.cr mitigation
plan, desxgned to maintain lake levels and stream flows that could be affected by
the'mine pumping: The plan has not been fully developed. .
L. Appmval by the Public Service: Commission- for the electric. transmmsmn Lme and
' natural gas pxpeime 10 serve. £he pra_;ect s

The local units of govemmcnt in the p;:o_;ect area that have zonmg and land use regulatory
authority for the proposed mine must issue approvals before the Department could issue a mining
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: penmt Two loca} tmxts of govamment the Town of Naghville and Fore:st Ceunty, havs 31gned
local agreements unplementmg local approval v e )

- _'*--‘:*The US Anny Carps of Engmeers 15 p;:eparmg a Federal Environmental Impact Statemem on :
the propesal an_d has permitting authority for. the pmpesed wetland dredging and- filling. “The
e s also has- a responmbxhty to protect the resources.of Native American lands. . In. addmon,

/. Cor *requues wetland m ation to-compensate for the wetlands that would be lost’
b : te du ment.. To: camply with that requirement, the Crandon Mining

e Company has“;p' : pased tc- re-establist weﬁaﬂds on: drmﬁed agmuimral lands lacated on:the -
- ' Co ty-’bordar S Casine

Thﬁ_fallomg l;st mciudes the: mast s:gmﬁcant?

B ’I‘h& potential ‘for " : dramage fmm the mmmg wastes and mﬂbﬂizanen of i
“heavy metals in the i 'czd Teachate :
- Grounéwater contammatmn as the resuit of amd rock dramage from the mme or ia;lmgs' .
s dxs;aosal facility
- Bestrucuen {during the hfe of the project) of neariy 6(}0 acres of habltat ;:lus addmonal s

" acreage of- secondary. impacts -
o Inter-basm transfer of Water from"':the Great Lakes basm to

-the MlSSiSSlppi basin .
“-wall as to-the Wzsconsm- b

weil 1mpacts _ ; b el
ts to the adjacé""Sakangon Cmp;;ewa Reservancn, mciutiiz_xg_ Rice Lake-and its -
L e crop. - B U
S Impacts csf mercury in gmundwatez and s&rface waters
.'.- Social and economic changes to the project. area'f e
" Construction and- tailings area fugmve dust o & e
- Tmpacts of particulate deposition on so;ls, lakes, streams, and_;- neaxby resadences
- Regional tourism impacts L i S
- Noise impacts S
R Potemxa} chemzcal or: concentrate sp.t ‘

Mmmg Inft)rmatwn Sheets: ': -The Bepa:tmem 3 mmmg mfﬂrmanan sheets recently have

* been updated.  These' updated information sheets are available. from Department offices in

Rhinelander and Madison. These ‘are prepared by the Department: of Natural Resourcesto

~explain how mining in Wisconsin is regulated and to explore other aspects of metalhc rmmng
____"_'_:Copies of the faliawmg n:nc mmmg mfcrmanan s%mts are: avmlabla T

_ propésed project that have been: identified by the - o
re, wil b fully evaluated in aur Envuonm tai:'. Tt
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Potential Mining Development in Northern Wisconsin

Cumulative impacts of Mining Development in Northern Wisconsin

How a Mine is Permitted -

Protecting Groundwater at Mining Sites

Local Decisions in Mnnng Projects

Wisconsin’s Net Proceeds Tax on Mining and Distribution of Funds to
Municipalities

Reclamation and Inng-’I‘em Care Requirements for Mine Sites in Wisconsin
Responses to Public Concerns with Wisconsin’s Laws Governing Mining
How the Department of Natural Resources Regulates Mining

We also have copies of "Public Conaems Regarding the Propased Crandon Mine Discharge into .
the WISCGHSIH River.” Thisisa compﬁaﬂon of citizen qnesﬁons and Depa:tment zesponses from. B
- aMay 1996 pabhc meetmg in Tomahawk o o

The most comprehcnswc explanatmn of mmmg regalamn is found in dn Ovemew of Memllzc o
Mineral Regulation in Wisconsin by Thomas Evans. It was. published as Special Report 13
(revised in 1996) by the Wisconsin Geeloglcai & Natural History Survey, Madison, and can be
ordered by calling (608) 263-7839.

- For -More I_nfo_rmat;on on the Department’s Crandon Project Review Contact:

«+ Jeff Schimpff

Archle Wzlson

Department of Natural Resources __Department of Natural Resources

i "f-:}f;.'_'f__'?'Box 792 -,-_Madxson Wi 53707 1107 Sutliff Ave.; Rhmelander WI 5.45.01
- (608) 267-7853 " (715) 365-8915
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.. Regulates Mining

Wisconsin’s mining statutes designate the Department of Natural Resources as the ‘primary state -
agency. responsible for regulating ‘mining activities. Mining -activities include exploration: for -
minerals, prospecting (large quantity sampling for bench-scale and pilot-plant scale tests), mining:
and reclamation. The majority of the Department’s effort in mining involves reviewing:mining:
permit applications, assuring that a proposed mine ‘would. comply with all environmental
protection requirements, and; after a mine is approved, monitoring construction; mining and -

reclamation activities.. = ouo

The statutes and-administrative-codes refer to mining metallic: minerals 'such as iron; cOpper, .
zinc; lead; silver and- gold. - Sand and-gravel mining or'rock quarrying :are not included under
the metallic mineral mining laws. In recent years, there has been one operating metallic mineral
mine in Wisconsin, the Flambeau Mine in Ladysmith: Permitted in-January-1991, this small;
open:pit copper mine began ore production in-early 1993 and is-already -ending production.. -
Reclamation of the Flambeau'site should be nearly completed ‘during 1998; ...~ = & .o

~ The staff of the Department are-guided and constrained by the mining statutes and applicable
- administrative codes and must apply the laws of the state in reviewing mining proposals and
regulating mining. Other statutes and codés also apply to mining projects because they require
other Department approvals, permits and licenses. In that sense, mines are similar to other
industrial or municipal facilities with regulated discharges to the environment, - . = - ..%

Regulaﬁﬂg . a Typzcal Mmmgl’roposal __ |

A typical mine proposed in‘Wisconsin would be regulated under the mining law as well as the
more general regulatory programs such as those ‘for wastewater treatment and, discharge; air

pollution control, solid waste disposal and groundwater withidrawal {dueto dewatering the mine).
Most of these permits, approvals and licenses are not specific to mining projects. The
Department reviews mining proposals using the same standards and criteria as municipal or
industrial proposals except in the areas of groundwater-quality and wetlands. - ST

Under the administrative codes, the point of standards application for groundwater quality for .
a mining facility is further from the facility than for other regulated facilities in the state. In -
addition, groundwater protection requirements- for mining sites are. contained in a different .
administrative code than are the requirements for all other facilities, because the.mining rules
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were developed 'ﬁ_r_st. However, proposed groundwater rules now:being: considered :would .
require that all facilities be regulated in the same manner.

For weﬂandsanalygis,ﬁze c'c'gia*s-;-ﬂﬁrpvide very specific criteria on how wetlands are to be
characterized and protected, although the presence of wetlands at a potential mining site will
not necessarily prevent development for mining. The mining law mandates that impacts to

wetlands must be minimized.

In addition to the above reg_ula_tﬁrf review, 2 propo ed mine in Wisconsin requires a mining
permit and approved plans for environmental monitoring, mining and reclamation. These
approvals must be obtained prior to construction. . The ‘Department prepares:an environmental -,

impact statement -on’ the :mining: proposal, in order: to-evaluate the: environmental-impaets;.

consider alternatives which could minimize negative impacts, and-involve the public in reviewing -

 The scope of the Departmient’s re jects is very bro iew proce
is comprehensive. Many consider Wisconsin’s mining regulations to be among the toughest. .

review.of mining projects is very broad, and the view process -

However, there are several features of the laws which are apparently poorly understood by the = B

general public. For example; if a proposed mine is found to meet all environmental protection
standards; comply with all applicable laws; receive local zoning approval and minimize impacts:
to wetlands; the Department must issue a mining permit.. The statutes: do not allow:the
Department the option to deny a ‘mining permit.under.such circumstances.. Public acceptance: - .
of :a proposed-mine: cannot be considered. by the Department:in ‘Teviewing a-mining proposal:::
There is no "popular vote" on the:public acceptance of a proposed mine. : Similarly; the
Department cannot choose the "no project” alternative as long as the proposal conforms with
laws and standards -::s__la‘_as'ica}l_i__y;,._me_'_'_:i;aw..s_ays;-.that-z-mi-nit_;giz_is acceptable if the environment .

11 be adequately protected during and after the project. .

The mining statutes make it clear that a local municipality within which a mine site is located =
whether a town, city, village, county or tribal government - ‘has zoning approval authority over .
a proposed mine. Before a proposed mine can receive state authorization, the local municipality -

must have: granted its approval under its zoning or land use ordinances.  Local: municipalities -
have other authorities related to mining as well; such as signing exploration and mining leases :
on public-lands:and withdrawing public lands for mining: o Lo

The Department’s "Position" bn-Miriin-g:-i-

Because ‘the Department regulates ‘mining ‘in” Wisconsin, it has no "position” on- mining.
Department staff are neither in favor of nor against mining; but are responsible for assuring”
compliance with the Jaws and codes to the best of their professional ability. The policy decision
on the’ acceptability of mining already has been made by the state legislature:  Mining is-an -
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essential industrial activity which must be conducted in an environmentally acceptable
manner. ST S

Department staff must.work closely with -mining.company officials and their consultants, not
only to familiarize them with the mining regulations, standards, environmental and public review
processes,.but also. to minimize potential environmental degradation from a proposed project..
For mining projects, this process.can last several years. Developing effective communications
with.company- officials. makes. this process smoother -and more effective. . However, some
observers of this. process- may conclude that the Department is primarily helping an applicant
gain approval for its mining plan. In reality, a close working relationship with an applicant is
necessary for the Department to be effective in shaping a project to avoid adverse impacts. The .
entire process is.open to public. scrutiny, and the Department welcomes public review of its
regulatory activiien. | PoPHe s 0. e, Jeperime &S pu iy, of L

The Flambeau Mine at Ladysmith received the necessary permits and approvals in 1991 and
began operation in 1993. The mine is already ending production and entering the reclamation:
phase. The Crandon Mining Company (an Exxon/Rio Algom partnership) applied for permits
in 1995 to.mine the Crandon deposit in Forest County, The Department is reviewing. the
Environmental Impact Report for this project, and is drafting an Environmental Impact
Statement. The best current estimate is that the permitting process will extend into the middle
of 1999 before a written decision is made. - .

In addition, two other mining companies have contacted the Department about mining ore bodies

** (areas of mirieralization rich enough to justify mining) in.northern Wisconsin.: ‘The orebodies -

are located in Oneida and Taylor Counties, and are Noranda’s Lynne Project and the J ump River
Joint Venture’s (ASARCO Incorporated and Cyprus Gold Exploration Corporationi) Bend
Project, respectively. Noranda started the regulatory review process with the Department early
in 1992, but has since withdrawn from the process. During the first portion of 1992 exploration

diling continued a the Bend project, bu no frthr aciviy has occurred.

There are as many as 20, or perhaps more, areas of mineralization in northern Wisconsin, that
have been discovered since the advent of modern mineral exploration techniques. These areas
of mineralization lack enough valuable minerals per ton of ore, or are too small in overall
tonnage, to be considered ore bodies. This .makes them _uneconomical to mine into the

The data gathering, environmental analysis and regulatory review processes for a proposed mine
in Wisconsin take a minimum-of three to five years. - Therefore; if the Oneida and: Taylor
County ore bodies are economical; feasible to-mine and are permitted, and if the Crandon mine
was permitted, there could be two or three operating mines in the state by the‘year 2005. No
other ore bodies are known in northern Wisconsin, although mineral exploration by several
companies continues in the region. In any case, it is unlikely that a large number of mines
would be simultaneously operating in Northern Wisconsin at any time in the foreseeable future.
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Exemptions to thé Mining .Code -

Administrative codes hke the mmmg code, Chapter NR 132, allow applicants. to make Tequests:
for 'exempnons in cases where it is 1mjprachcal unnecessary or ‘excessive 1o’ follow the code.
The D epartment reviews pmpcsed exemptions to admmlstrat;ve codes and analyzes the. potentlal £
impacts if the exemption were granted. In general if a propesed exempnon to a mining code
would rcsult in significant negative’ ‘environmental impacts or violate any’ envuonmental laws cr '
ruies, e ___epartment would recommend that the dec;sion maker deny the exemptzon

The burd_ of preof ison ﬁlﬁ company to show there wouid not be szgmﬁcant negamfe 1mpacts-?-.
if the exemption were granted. If the Department agrees with a proposed’ exemption, it means™
there would be no significant negative environmental impacts if the exemption were approved.’
-Ulnmately, the heanng examiner-for the project would make the decision on whether or not'to -

grant the exemptmn after. recewmg testimony on the issue at the: master hearing.- Contraryto : :
popular opinion, granting an. exemption or variance for a mining propasal does not mean S

' "envu'onmentai pratectmn has been compremised or the law weakened

For More Infonmtwn. i

If you would hke addmonal mformatlon or want to dzscuss any mmmg-related 1ssue pieasc*
contact L ': s

Mr. William Tans, $5/6 Mr Archw Wilson
Department of Natural Resources Department of Naturai Resources
101 8. “Webster St. - o 0 107 Suthiff Ave. _ L,
P.O.Box 7921 .. Rhinefander, WI 54591
o0 Madison; WIS3707 oo o e *-{?15) 365*8915

s (5@3}25@3524 S TR

This mmmg mfcrmauon sheet is one ina senes prepawd by the I}apartment of Naturai Rasources to_.___":"
explain how mining in Wisconsin is regulated and to explore other aspects of mining. ‘Copies of the
foilcwmg mining mformat:on sheets are available from Department ﬁffices in Madzson and Rhmeiander

_How the Department of Natural Resources Regulates Mimng
"“How a Mine is Permitted”

" Protecting Groundwater at Mining Sites R P
Reclamation and Long-Term Care Requirements for Mine Sites in Wisconsin "
Wisconsin’s Net Proceeds Tax on Mmmg and Dsstrlbutmn of Funds

- Local Decisions in‘Mining Projects s e

- ‘Potential Mining Development in’ Northem Wzscensm gow

- Cumalative Impacts of Mining Development: in: Norghern Wzscensm B
___Respansas to-Public Cencems with Wisconsin’s. Laws. Governing Mamng
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Reclamatmn and Long-Term Care Reqmrements .
| * for Mine Sites in Wlscensm S

Introduction

The Department of Natural Resources is the primary state agency authorized by the iegisiature
to regulate metallic mineral mining in Wisconsin. Metallic mineral mining includes the mmmg
of ‘ores of iron, copper, lead: and zinc along’ with- the precwus ‘metals silver and gold. A
company must obtain a mining permﬁ: along with other permits, approvals and hcenses from .
the Department before beginning to mine metallic minerals. A very important component of the

mining permit is the reclamation plan. The reclamation plan; ‘onceapproved, becomes part of :
the mining permit. f

This information sheet describes ‘the requirements for a reclamation plan and explains-its role
in protecting the environment during and after mining. In addition, it describes the
responsibilities of the mining company for the long term care of the enur.e mmmg sxte mcludmg
any waste disposal facilities that may exist. e

: Mme Reclamatzon

Successfui reclamanon means the restoration of all areas dzsturbed by mmmg activities mcludmg
aspects. of the mine itself, waste disposal areas, buildings, roads and utility corridors. It is the
pmduct of thorough planning and execution of a well conceived reclamation plan. Restorat;on
means returning of the site to a condition that minimizes erosion and’ sedimentation, supports
productwe and diverse plant and animal communities and ailews for the desxred post~mm1ng 1and
use.

To better understand how the reclamation plan functions to achieve the goal of revegetation, it
is helpful to provide a brief overview of state law and how it reiates to successful rec:}amation

There are several minimum standards for reclamation that guadc the deveiopmant of 2
company’s reclamation plan. These standards are:

1) Tapsoxi from the areas disturbed by mmmg must be salvaged and either stockpﬁed or used
in on~gmng reciamatxon or stcckpﬂed for use m ﬁnai reciamation :
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2) Disturbed areas must bc revegetated or otherwise stabﬁazed as soon as possxble after
dxsturbance S

3 Nanve species nf vegeiauen are reqmred for final reclamation unless this is shown to be
1mp0551ble or undes;rable

4) All to:ac and hazardous wastes, refuse and mme taihngs must be safely dzsposed

5 Surface stmcmres must be removed unless they are converted to a beneﬁc1a1 function in
accordance with the approved post-mining land use. i

_6) Tunnf;ls shafts or nnderground opemngs must. be sealed.

: '-i7) Mf:asures must: be' taken tc prevent subsmence If subsxlence occurs cormctlve actxons
--_-must be:taken I : . o _ _ -

'In oréer for. reclamatmn to bc censxdered successfui the foﬂewmg envaronmental prntectmn:
goals must ‘be met: >

1. Ensure that surface water quality is maintained by designing erosion and sedimentation
-centmi systems. y T o s ' '

" 2) Protect the surface water frem ncn-pomt sources. of poilutmn and sedimentanon
. 3) ‘Ensure - that vegetative cover . is established and that it functions to: promoie soil
o restore the locai hydrologxc baiance)

4y Pmtect agamst siopc faals.tres on steep siopes by mcorporatmg addltmnal stabﬁizatxon
_f’_measures in those areas. _

'5) Controi wmd erosion and thereby air poliunon which rmght otherwise tesult from fugmve
dust. _

':_6) Promote specxes dwersuy m plant msects and wﬂdhfe in accoa'd W1th the goal of
reestablishing native communities.

The Reclamation Plan
The reclamation plan is a detailed technical document. designed to meet the goals which lead to

successful reclamation. In order to better understand how the. reciamamn plan is davcicped and
how it functions to achieve the goals of reclamation, a more complete summary follows:

*‘conservation, site. stabilization and enhances the mﬁhratmn of prec:pxtanon mto the sml (haips
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Pre-mining Planning Phase - An applicant for'a‘mining permit must ‘prepare a'reclamation
plan for review by the Department and the puiblic. The goal of this reclamation plan is to-
achieve successful reclamation of the site disturbed by mining. In addition, the plan addresses
the proposed final land-use and the relationship of ‘the teclaimed ‘mine site to the surrounding
local land use. The responsibility of the Department is'to ensure that the plan would comply
with the law and protect the environment.

Selection of Plants to be Used in Site Revegetation - The key to ensuring that the site is
returfied o' a ‘¢ondition that ‘is"capable of :supporting - the ‘approved ‘post-mining ‘land use is
successful ‘revegetation. It is also important to- select species that are ‘compatible ‘with ‘the.
approved post-mining‘land use. For example, if the goal is to provide wildlife habitat, then the
seed mix is- selected to’ provide good browse and cover. In-general, the seed mix used for

reclamation will consist of native species that are ecologically suited to-the area, =

Ré?egét_éﬁﬁii[}&hﬂvsﬁé_' St’ébil_izétibﬁ--Atgivities;fl)umg muin:gfr.;.--.mriﬁg.:-z'he_.cons-@'cﬁqn_-'
and the mining phase of a project, erosion confrol and site stabilization are of primary

importance. State law requires that areas disturbed by mining must be revegetated and stabilized:

as soon as practicable, The erosion control system is installed prior to and concurrently with
construction activities and ‘would be maintained during the Tife of the mine to protect surface
To control erosion it is necessary to'minimize the surface water that contacts the disturbed area
by diverting the water around the disturbed area when possible. Next, to address the runoff that
results from' direct precipitation on the disturbed area, measures must be taken o lessen its:

erosive potential and to collect it for treatment prior to its discharge to surface water courses.

Treatment of runoff containing sediment is usially accomplished by detention in a sedimient pond
to allow for the settling of solids. =~ 10 7 v s T e e
x;-;.@am@&@ Tevegetation; numerous other stabilization measures are employed at the disturbed -
area to control surface water runoff and minimize erosion and sedimentation. These include the
use of mulch, erosion control blankets, tackifiers (binders used to hold mulch in place), rip-rap,
slope control and many others.

Final Site Reclamation - Once a' mining operation is completed; all strface structures are.
removed and underground openings (if any) are sealed, unless other uses for the structures are
deemed appropriate. Next, any impermeable caps or cover layers are installed if needed.  The
site is then graded both to achieve the designated ‘contour and to prepare the site for the
redistribution of the topsoil that has been stockpiled. ** T e

After final grading has been accomplished to approximate the pre-mining landscape condition,
the topsoil and in some cases the subsoil is/are redistributed at the thickness necessary to
facilitate revegetation. The results of a soil analysis are used to prescribe the proper rate of
fertilizer application.
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In addition to commercial fertilizer, soil. amendments such as manure, sludge, or compost may:

be applied to further enhance the soil and facilitate plant establishment. . . ...

The application of mulch is often required in order to conserve moisture, suppress weed growth

and keep soil temperature at a level conducive for plant growth. .
Bonding and Bond Release

After a mining company has: received approval of its mining permit application, but before mine
construction or mining begins, .the operator must file a performance bond; or the equivalent. .
The purpose of this guarantee is to ensure that the state has the financial resources 10 complete
the: reclamation- activities' contained in:the reclamation plan in_the -unlikely- event that the

. company fails to do so. - The reclamation plan is used as the basis for: calculating the estimated
cost of reclamation, This cost is reflected in the bond provided to the state by the mining -
ccompany.: ‘Annually thereafter, the Department reviews the mining and reclamation plans and

may change the amount of the bond posted to cover the estimated reclamation costs if they have .

When mining has been.completed and the reclamation of the site is finished, the.company will
notify the Department. A minimum of four years after the Department concurs that reclamation
is complete, the operator may petition the Department to issue a certificate of completion of
reclamationfor- the site-and teduce the amount. of the bond. - After . public hearing, the

Department must issue a certificate of completion if it finds that the operator has successfully

~ completed site reclamation. The main criteria used:to evaluate reclamation success are cOVer,
. 'productivity, and diversity. . . - S S T T

Good cover allows the vegetation to protect the soil against the impact of rainfall and protect
the soil against runoff, thus minimizing erosion and sedimentation.. ~. ..o

| Praductmty is used as a measure to ensure that plant --xegmwﬂi_-. is acceptable and sustainable.

Diversity can b e o vl the sbilty nd vigos of the plant communiy.

Additional monitoring activities may include periodically evaiuatiﬁg the syﬁerﬁ used to isolate
potentially deleterious materials such: as mining waste from the environment. ..~ .

For at least the next 20 years the operator must continue to monitor and maintain the mining

site. . After that time, if the operator has met the environmental protection goals stated in their
reclamation plan, the Department must release the remaining portion of the bond. . - ..




L - required from before mining started, durin
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Maintenance, Monitoring and Management: -~

There is 2 need to evaluate the success of the revegetation program after plants are éstablished’
to ensure the reclamation is proceeding as planned. Monitoring of revegetation success and the
effectiveness of systems designed to protect surface or groundwater and provide erosion control
occurs during the active mining phase and continues after the mining company notifies the
Departmentofcc;mpleuoncflts Ieciamagonactﬁnﬁﬁs i L e

Should: k_iwﬁ’imring.__s Treveal that any _systefﬁé' ' _d_e's_igﬁ_ed “to protect- the .._-emif_:ijrqﬁ'ment “are: not’
functioning ' properly. or ‘that the revegetation s not - completely - satisfactory, corrective:

maintenance would be performed by the mining company.

Long-term management ;s¢nt1c:a1 dunng .:j#h.e:-:;}qstﬁ :%ﬁiﬁin_g- period and bﬁfﬁfﬁl‘ﬂﬁtﬁé:hpﬁé_ is released,”
‘The management must be ecologically sound and correspond to the designated ‘post-mining land

use. - Thus, the effect of state regulations, as implemented by the

that the local environmental and socioeconomic needs are met, . .
Long-term Care of the Mining Waste Site =~ -

Many mining operations would include mining waste disposal facilities. The' operator/owner of
mining waste disposal facilities is required to provide and ‘maintain proof of financial’
responsibility (such as a bond or other financial security) for long term care of the waste facility.
Following closure, the operator/owner is required to maintain the waste facility and periodically’
monitor the site as well as the local environment to assure that no problems are developing. ‘The -

monitoring plan, approved during.

_ tartes g operations and throughout the long-term care period. -
After a minimum of 40 years following closure, the owner may petition the Department to-
terminate the owner’s obligation to maintain proof of financial responsibility. However, the

landowner’s responsibility for long term care activities at the mine waste disposal facility does
not end. - e L T Y T

A proposed administrative rule would require a mining company to establish q dedicated trust
Jund to-cover costs associated ‘with necessary remedial actions in ' the case of unforeseen
environmental contamination at the mining site ‘and also costs of periodic replacement ‘of
protective features of a mining waste site, such as the cover system. Public “hearings are
scheduled for May, 1997.

Reclamation Violations

If the Department finds a violation of law or a dev1at10nfmm theapprovedrec}amamnplan,
it must issue the mine operator an order requiring compliance. If an operator fails to comply

with the Department’s order, the Department must cancel the mining. permit held by the

operator. In a case where the reclamation of the mine site is not proceeding as specified in the
reclamation plan the Department must order compliance within a certain period of time.. If the

reclamation plan; istoensure. . .

nitting process, would identify the types of monitoring
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operator still has not corrected the problem the Department must reclaim the:mine site using the
money that was held as a bond. The operator is liable to the state for the full cost of

reclamatzon

For Mare Infonnatwn. -

Reclamauon and 1ong-term care requarem&nts assomated w1th mining:are spelled out in more.
detail in Wisconsin Administrative  Codes Chapter NR 132, Mineral Metallic Mining, and
Chapter NR 182, Reguiatwn of Metallic. Mmmg ‘Wastes. Reclamation requirements also. have
been: established for mineral. exploration (see Chapter NR 130, Metallic Mneral Exploraﬁon) _-
.and prospacnng (sae Chapter NR 131, Metallic Mining Prospecting). - SR o

EEER .A reclamatxon plan was prepared by the Flambeau Mining: Company for its project at: Ladysmith,:

.Madlson,”Wxsconsm 53707’_*').' i

" 'Wasconsm Durir g_-;:the review of that project, ‘the Department. ‘proposed. NUIMErous. condmons._.,_

~of approval for: the plan, ‘which were subsequently: approved in the written decision on the- T

_'_'pro;ect “This reclamation plan. and the approval conditionsare in- Department files and are:
available for public review. With the end of the production phase of the Flambeau Mme, tha '
reclamatlon plan is now bemg implemented, . : _

If ymz wculd hke adda.txonal mformanon or want 10 discuss. any mmmg-:ceiated issue, plaase
contact exther » _ .

Mr La.rryl..ynch WAIB Mr. Archle Wﬂson |

Department of | Namral Resources e . _Department of Naturai Res'éurces

Vebster St., P.O. Box. 7921 . 107 Sutliff Ave, . -
S _-'--Rhanelander Wisconsm 5450}
(608) 267-7553 .. .. o o o (715) 365-8915 . .

This mmmg mformatxon sheet is one in a series prepared by the Department of Natural
Resources to. explam how. mining in Wlsconsm is regulated and to axplore other aspects. of
mining. . Cr.aples of .the fellowmg mining . information sheets are available from Department
offices in Madlson and Rhmelander (given. above) _

Protecting Groundwater at Mining Sites

Cumulative Impacts of Mining Development in Northern Wlsconsm L

How a Mine is Permitted -

How the Department of Natural Resources Reguiates Mmmg

“Local Decisions in Mining Pro;ects A ' '

‘Wisconsin’s Net Proceeds Tax on Mining and Distribution of Funds to ‘Municipalities
Reclamation and Long-Term Care Reqmrements for Mme S1tes m Wxsconsm " .
“Potential Mmmg Devciapment in Northern Wisconsin '
'Responses to Public' Concerns with ‘Wisconsin’s Laws Governing Mining

o:‘.o’-.:;-oz- 0'5' t’_'_'_c so e
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 Potential Mining Development in Northern Wisconsin
Issu e | R e

What is the hkehhood fo;' sxgmficant meta}hc :mmng developmant in northam Wxsconsm" Wﬁi
northern Wxsccmsm become a. mining district; that. is, :will -there be many ‘mines Gperatmg or.
wantmg to. ‘operate in northern Wisconsin?. How can one project. for mmmg be evaiuatcd w1i;hout-:_ '
conmdenng what the pe!:entxal is for other mines. to be eperanng, as well?. el T

Intradactzan

The current acizvzty for the Crandon Pro_;ect has focnssed pubhc atte.ntion on the ‘issues and
emonons related to mmmg metallzc mineral depasns in northern Wlsconsm in much the same
manner as the Flambeau ‘Mine proposal did in the late 19803 ‘Will the operation of the-
Fiambeau Mine. s;gaal the renewal of major metallic mmmg activities in the state? “Are’ thﬁref
"'eiher concentrauons of mmerals in quannues warrannng conaderatwn for mmmg"

: :-E'In 1976 the State of Wlsconsm pubhshed a forecast f)f future mmmg in the No:th in: "Thefj

Impact of Mineral Resource Development in Wisconsin; Toward a State Pehcy " prepared by an
mteragency commxttee of state officials. ’I‘hls report stated that:

' "Based on currem‘ emmates of ba.s*e meml reserves arzd on current’ irends, the
potentzal exists for the development of - 29 new mietallic mines over the next 20 to”
30 years with 10 copper and iron ore mines pass:ble in northern Wzsconsm and’”

10 lead and zinc mines possible in southweszem Wisconsin. "

Further, the report stated that six copper mines and two iron mines could be ope:ratmnal by 1996 -
with a new. «copper mine coming into production every four ‘years. Obviously, the anticipated
pace of metal mining since the date of these forecasts has been significantly different. A single
copper mine has been permitted in the 21 ‘years since the forecast. The following. paragraphs :
descnbe what has happened to affect the antlczpated pace of mineral development :




Potential Mmmg Development in Northern Wisconsin - Page 20f7
Factors that influence the assessment of W:sconsm s mmzng potentzal

The potential and pace fer metal mamng m northem Wisconsin is affected by the geology of the
region, by the prices for. metals on national and international commodities markets, and the time
involved in completing the state’s envxronmental review and permitting processes.

gealogy

Wlthm the bedrock of northem W;scensan bcneath the tens to hundreds cf feet of giacxai
deposits at the land: surface, there are complex assemblages of igneous and metamorphic rocks
that contain metal-bearing minerals. In localized areas, these minerals may occur in

::oncent:fatwns of sufficient tonnagc (szze) and gradc (nchness of the metal content) so as to
- - warrant further: evaluation asa potentml mining project Stch occurrences are commonly known'- =

oas nre‘t}odlcs Nerthem ‘Wisconsin’s geology may include dozens of local mineralized areas; but' |

-the presence of met:als in sufﬁment tonnage and grade for posszble develepment is extreme}y rare' L

. and these :are occurrences are: lmown as mmeral deposxts

'Fzgare 1 Known mmeml deposzts in Wtsconsm

*(opt = ounces per ton)_

Deposxt

_- Name

: Bend
(Found 1985)

' Crandon
:;_(Faund 1975)

F}ambeau Mine

- Lynné

_{Taylar County
|| (Chequamegon _'
' .; '__.Natxonal Forest)

:Ferest County Cot
(private land) | (pri

| (Found: 1968).

“Mineral

Helder of
- Rights

:’Jump River
i Joint: Venture
s e -""(EXXOI} N
~]"'Minerals and -

| Rio Aigom)

| Crandon
‘Mining Co

| Flambeau "

2] Mining Co. |
Voo - 0] Wisconsin

| -'-c;orp el

: leime:ra.lsw

o II - Ore Body

Tonnage

> 3 7 mﬂhon

tOHS

| "':30 milhon tens )
___;._:__(ﬁrst phase); 25 | . .
‘million tons in . L

more copper-

_tich 2nd phase

1.9 million tons
o _ _tons

_':5 8 mlihon

 ‘Mineral
' '-'_Compomtlon )
~ofOre N

“Copper: 2.8%
Gold: 0.28 opt™ |

| Frst phase:
Zine: 9.4%,
~ | Copper: 0.:4%

silver: minor

"*-__Ccpper 10: 5%
: _Goid O 1 opt

1 Zlii't':" 8.9%

1 Lead: 1.7%

Copper: minor

(Found: 1990) |
L .:_Onexda County:_'f:' |
o :(County«ownedj'f Lo
Loy

| Silver: 2.3 opt
1 Gold: minor |
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" Devélopmeént
 stams

the required environmental impact
licenses, and approvals necessary before

Figure 2 - Other known mineral occurrences in Wisconsin (no expectation for development):

| Richie Creek

[ mic-1992

| Price County -

DNR reviewinig
mining permit
application;

| drafting E1S. | progress

i

production is nearly completed. -Reclamation of the mining site is beginning and
to be nearly complete by the end of 1998. The Crandon deposit is presen _ f
: : analyses and the mining permit and other related pérmits,
mineral extraction could begin, If permitted, the mine _

Production
| nearly done; _
| reclamation in | Currently £l

Description

tly being.

' Réf)iew began - 'i::.
119925 o

he Flambeau Mine had been extracting about 1000 tons. per day of --_cqzzpé_riricn ore, but
and is projected
evaluated for

__ Comments

insufficient tonnage

gg}d - : -

| too costly to mine. |
| :at foreseeable prices .

| Thomapple River |

Rusk County | copper, zinc -

| Pelican River =

Oneida County |

copper, zinc.

insufficient tonnage |

| insufficient tonnage |
. |and grade known |

Sawyer County | iror

iron, titanium,

.. | low due to complex |
| mineralogy |

i “Marinette 'Caunty 8

| iron pyrite -

iawgrade, no real
| ‘market: for pyrite -

Horseshoe

Lincoln County

jgold.

zinc, lead, copper,

insufficient tonnage

1 and grade known .

‘Thunder River

Price County

zine

insufficient tonnage

|and grade known - ff

oo

1 L:ncolnCeunty .

zine, copper

| insufficient tonnage |

‘Catwillow Creek

Forest County | base a

base and precious

“insufficient _t_éhnage '

‘and grade known |

Mole Lake

Forest County

base and precious
metals

no current interest
in development




mineral mines developed in Wisconsin over the next twenty years. This includes the Flambean
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‘School:House, = | . Various counties . | base:and precious; . | -considered to be -
I Clear Creek; 623, | = . | metals. - | oceurrences. only;
|| Somo, Prentice East | - develop

_ Memer T : I;:oa(jgunty e e poiennalunkngwn :

1t is possible that other areas of mineralization will be located because exploration is proceeding
‘Whereas the likelihood of finding an orebody at any one.

in some northern Wisconsin counties.

_exploration site is remote, it is possit that an occurrence not known at this time could be

. sufficiently large and contain enough recoverable metal to be called an orebody. 1t

 however, that there will be dozens of addi onal orebodies discovered. . . .

Since records have

been kept, beginning in 1978, just under 400,000 acres of land have been -

leased for exploration and over 1200 drill oles have been constructed in the search for metallic.

mineralization. In that time, only the Lynne and Bend deposits have beéen discovered ‘and nearly -

all ‘of the acreage originally leased for mineral exploration is no longer under any lease

1000 local areas of mineralization discovered, only 10 are eventually determined tobe orebodies -
and only 1 of these is developed into a profitable mining OPEratOR. - o

Department £ Natural Resources estimates that there could be no more than five metallic **

Mine now in operation, the Crandon Project being evaluated at this time, the Lynne Project no
longer being considered, the Bend Project known but not yet under consideration, and one

On a worldwide basis, studies of mineral exploration programs show that out of |

additional orebody not now known. : This estimate is based on the current state of knowledge -

about the geology of northern Wisconsin and the steps necessary to discover an orebody and the -
“time it-_tai;gs_'tp_@mpletg the regulatory requirements. ' S - -

... metal prices and world commodities markets

Prices: for metals are the key determinants of whether a mineral occurrence can be considered -

econiomically viable, and thus termied an orebody. 1f imetals prices inereased significantly and.

held their’ levels, ‘mineral ‘occurrences ¢ould become ‘more “valuable, and some-of-the
economically marginal prospects in northern Wisconsin might then be valuable enough to be
mined. Mineral economists do:not expect significant long-term increases in metals prices and,’
therefore, the Department does not expect potential mineral development in northern Wisconsin,
will be based upon metal price-increases to any significant extent. - - e
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The ‘prices ‘mining companiesreceive for-metals recovered: from: orebodies tends to be a
reflection of world demand for the metal in question and the supply, or availability, of the metal .
to satisfy that demand. Copper, for example, is an important metal for a wide variety of
manufacturing applications, and its price is sensitive to the supply of raw copper in the world.
The more copper that becomes available on the world market the lower will be the price for:
which it can be sold. Gold prices, however, tend more to reflect world-wide speculative
influences and respond more to concerns with international economic. stability than to changes

The cost of mining is generally a knowable cost determined by. the. nature of the mineralized -
material itself, the manner in -which: it must be extracted, and the degree to which. it must be.
processed before it can be used in making other products. . These costs .once determined for the.
_mineral-deposit in question tend to be fixed, subject mainly to inflation, with the cost of labor
~also known to be a generally rising cost of «doing business. . Changes in. the prices of metals:
 being recovered, however, tend to be beyond the control, or even the predictive capabilities of

Thus, large deposits of metal-bearing minerals may-never become orebodies simply because the
cost:of recovering the metal is too high relative to the metal prices available. Mining companies..
decide on investments in mining projects using projections of metal prices and costs of mining.
and processing and then comparing the anticipated rate of return they might receive on any one.
investment to other investment opportunities or mining projects available. '

.. time involved in evaluating a proposed mining project

~In Wisconsin, it takes a minimum of four years from the determination that a mineral occurrence.

is truly an orebody (and the decision is made by the mining company to-proceed with permitting
activity) to the completion of the state’s environmental and socio-economic evaluations and the
review. of permit applications. ~ This span: of time tends to spread: outthe effects -of any:
cumulative mining impacts that may be hypothesized, as the likelihood of several ‘mines being:

in operation at any-one time is very small. = |

The history of mining in Wisconsin indicates that metal mining: projects develop slowly.. The.
Flambeau Mine began its operations in 1993 nearly 25 years following its-discovery. - The .
Crandon deposit, currently under evaluation by the Department, was discovered in 1975, These
long- time ‘periods: result from many -factors including. changing. metal prices, environmental
analyses of potential project effects, changes in a mining company’s commitment to pursue a-
potential mining proposal, and changes in the state’s regulatory programs.

Currently, and in the most recent four years, the extent of exploratory drilling and the.leasing
of private and public lands for mineral evaluation is significantly below the level of such
activities in the 1970s.and. 1980s. . Recent announcements of  reductions in exploration interest:
by once-active mining companies indicate that this reduced level of activity will not be different




~ breadth and diversity of the northern
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in ' the -near future. - -Announce ents _of.f-.n_ew-J-disceveri_es_:z'arf'-_;i:r{_)_gxess: in p_ermitti_n_g-knewn
orebodies could stimulate renewed: interest in-mineral-exploration in Wisconsin. . o oot

Wil There Be Significant Mining Development in Northern Wisconsin?

For ‘there to' be significant mining - development in northern: Wisconsin; there has to-be a
sufficient number of orebodies. These, in turn, ‘must be permitted and become operating mines. .
In addition, the operating mines .in the region must achieve a certain level of economic
importance in the overall economy of ‘the region: ° Since ‘we have already discussed the low:
number of orebodies and the slow pace of mining expansion to date, let’s consider other factors.
which cotild determine how mining could affect the North, oo or 0 o

" Historically, mining was an important part of regional economies in southwestern Wisconsin,

" 'as a result of zin¢ and lead ."r’niﬁ_i_iﬁ_‘_'g';i-fﬁzind'?}“ifrii_;-.'ndzjﬂiWeSt_em.3-Wiﬁséénsiﬁ?fz'is::g:a-a'{résuli__;ofﬁ_-'iréri mining.

" In'the zinc and lead district there were literally hundreds of ‘small mining operations from its = Bl

" beginnings in the early 1800s through its heyday in the middle part of the nineteenth century.

The settlement of that part of the state was a direct Tesult of mining development. In the Hurley |

and ‘Montreal areas, iron mining began :in':i-i%ie'_'-i3380_5"wiﬂi-idozeﬁs'_pf"-corporaﬁpi;S'j- formed to '
extract iron ore from the Gogebic Range.  Here; too, the economy of the region was dominated.
at first by the extensive n ining activity. SR

 These examples of past mining dominance of regional economies cannot be repeated in today’s -

economy for two basic reasons: (1) e extent of mineral resources in northern Wisconsin g
~_relative to other resources present in the area is not large enough to be dominant; and (2) the.

Wisconsin economy in the twentieth century is far greater - -

" than what was available in frontier southwestern Wisconsin or in the woodlands of northwestern - na

Wisconsin more than'a hundred years ago.: o

Another way to assess’ the sxgmﬂcance of ‘mining in northern Wisconsin is'to evaluate the. -

. potential economic importance by the number of jobs that might be created.. For example, if -
mining occurred simultaneously at all four known orebodies in the North at once {an impossibly

extreme situation), the total direct and stimulated (indirect) employment would be an estimated

1300 jobs. ' Even this significant number of jobs, however, would represent only about 3.5%

of the combined-total employment in the four-counties of Taylor; Oneida,: Rusk, ‘and Forest::

Within a local area, however, mining 'ernia'_layme;nt -effects may be more noticeable and. local

economies may need to. consider the costs and benefits of ‘expanded employment on local

Potential mining development ':i-r_i-_‘ndr_theﬁl Wisconsin is ultimately determined by the geology of
the region.  Although the bedrock in this area is considered 1o be "mineral tich" in-comparison
to other regions in the state and to neighboring states having similar geology, the number of
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orebodies discovered over the last 30 years or so is four. Of these four, only two could be
active at the end of this century, including one—the Flambeau Mine— that is already active.
However, mineral exploration continues in northern Wisconsin and based on the experience of
the recent past, the Department believes that one additional orebody is likely to be discovered
over the course of the next one or two decades. Because of the length of time it takes for a
mineral deposit to be evaluated and then permitted, as well as the rate at which new orebodies
have been discovered in northern Wisconsin, the development of metallic mineral deposzts is
expected to play only a limited role in the resource management issues and economics of the
region.

For More Information ...

If you: wouid like addmonal mformanon or want 10 dlSCﬂSS any mmmg-re}ated 1ssue piease'f
contact ' : o - : '

"..-ThomasJ Evans o william Tans,SS/6

Wisconsin Geolaglcal and Natural + Department of Natural Resources
History Survey _ : .. #7101 S, Webster St.

- 3817 Mineral Point Road 2 P.0. Bok 7921
Madison, WI 53705 - R .:-Madison WI. 53707 7921

(608) 2621705 - . (608) 2663524

“-.'Yhzs mining. znfomaaon sheet zs one in a series prepared by the Department of: Natural -

Resources:to explain how. mmmg in: Wisconsin is regulated and to explore other aspecis of
mining. Copies of the follomrzg mmmg mfamaacm sheets are available from Department offices
in Madzsan and Rhmelander -

: -How the Department of Natural Resources Regulates Mlmng
How a Mine is Permitted -
Protecting Groundwater at Mining Sites
Reclamation and Long-Term Care Reqmrements for Mine Sites in Wisconsin
Wisconsin’s Net Proceeds Tax on Mining and Distribution of Funds
Local Decisions in Mining Projects
Potential Mining Development in Northern Wisconsin
Cumulative Impacts of Mining Development in Northern Wisconsin
Responses to Public Concerns with Wisconsin’s Laws Governing Mining

LN BN BN BN BN BN BN NN




“WMRI Bend Project
. (north of Perkinstown)

(north ot; Tripoli)

Noranda’s Lynne Project

g CMC’S_'_Crandon Pro_]ect

_(south of Crandon)

Figure 1. The Four Orebodies in Wisconsin



.. THE DEPARTMENT’S REVIEW OF THE MINE PROPOSED BY

. THECRANDON MINING COMPANY

: . ;féciiaﬁmeﬂt éf-_ Namrai 'Résou;c_.é_s
Box 7921, Madison, W1 53707
St oo May 1997

Introduction: - We begin this progress eport with a focus on new iems of inerest and then
 provide more basic information relating to the proposed project and mining regulation for our

It has been a litle over three years since the company filed is first documents and we saried

- “our regulatory review of their mining proposal. Since our previous status report last fall, the .

- Department’s siaff and consultants have continued to review the Environmental Impact Report,

..~ processin detail in a future report.)

 permit applications, technical support documents, and.ofher data provided by the Crandon
- Mining Company. We are also preparing our draft Environmental Impact Statement on the

~proposed mine. . As expected, progress is slow in some areas. We want to be certain o

 completely. evaluate the technical studies provided to us and consider all of the possible
environmental impacts should the project be permitted and built. The final written decision on
‘the mining permit will: not be made for at least two years or longer, and will be based on the

zecord developed during the final hearing process. (We intend to discuss the final hearing

. PubtheetmgSchedule‘Recenﬂy,the})epartment :IeieaSéd'-_itS'--'SCﬁédulﬁ:_fﬂr:-ﬁﬁldiﬂg}a Sy
‘series of public meetings on the proposed Crandon Mine; Public meetings already have been

 held in New London (on the Wolf River) and the Town of Ainsworth in Langlade County
(adjacent to the project site) in April. - Additional ‘meetings between Department staff and the
public will be in the Crandon area on May 14 and in Wausau on May 28, in Tomahawk on June
18.and in Green Bay on June 19.. We will hold 2 final meeting in Rhinelander, but it has not
yet been scheduled. Contacts also have been made with tribal authorities to schedule a meeting

The purpose of the public. meetings is to discuss our progress and future schedule in reviewing
the mining proposal, -explain. our regulatory. authority over mining projects, .and listen and
respond to the concerns of the public and tribal members, The Department. staff will tape the
smeetings and will write and distribute a meeting summary containing staff responses to public

questions after each-meeting. . . .. . oo

Wisconsin River BOD Modeling: -BOD stands for biochemical oxygen demand.. This
is a measure of the amount of oxygen needed. in the biological processes to break down organic
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- mattﬁf 01' Chemlﬁais m W by .rganlﬁ mat{er, thﬁ hlghef ; .
~ the BOD. " ‘As the amount of BOD m aquatz -abxtats mcxeases., -the avaﬂablhty of oxygen for
o aquatic: life gt;reases ‘BOD may enter the river from non-point sources, such as agriculture or
' .urban runoff “or from d1scharges into. the nve:r vaa psmmtted pomt seurces such as mdusmes aﬁd G
‘muni wastewater treatment piants : : _ o

B The 'Bepartment regulates BOD in the nver by hmmng huw much each mdustry or mumczpahty R
ocan dmt:harge toeach segment of the river after. astabhshmg a: ceihng on BOD discharges for
i eax;h segment of the: nvar “1f too much orgamc material reaches the river, the dissolved oxygen =~ -
' ' -- _lvexi oxygen.-_.-' i

Ftr cnt’s standard far d1 SO

e mnnm;paime and indu _
occaswnally'the dlssoi ed oxygen m_the river falls | ; _
t or BOD. __Th_____Departmen recentiy an

nced thatit
ifit wouid S

o -:"'-standard in the River. To reduce the amount of BOD that can d:scharged from each mdustry. i
':and mummpahty, . _the Departrnent will ‘work. wnh _the pubhc, ‘current. dlschargers and the -
' 1y, if it ¢ cheoses to partmpate 10 'deveia 2 'solunon Han-pomt souz:ces :

: Gmunﬂwater’7Modehng Update‘ --g'The Department wnh the asszstanr:f: of mnsuitants Qs
~ continuing its review of the gmundwatar flow model submitted by the mining company in’
_‘August 1996.. A flow madel is:intended to ‘help us to nﬁderstand the direction and rate of
groundwater movementand the mtﬁracixon between’ ground vater and the surface waters in lakes, s
ream nds and springs. We are carefully looking at the construction of the model, the
" m ut and¥ ' :ecemputatm nu ar_lcal'zssues make sure that the sub mits;ed model'isan - .
ate ) al system in the area of the m . In January, we provided .
. ng coIr 'askmg fsr addmﬂn formanen and’ clanﬁcauoa on -
: _.many aspects of the ﬂow modei We are evalnaang the company 's rgsponses and anticipate
- providing another ‘comment letter on similar issues in the near fature. Once we are confident -
. -that we have an acceptable: flow model, we will review the mapact" cmcingmﬁs made by the B
o “-mnmg ::ampanybased on: zhe ﬂew'meéehng resuks.- et D e
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The: company. submitted a revised: solute (liquid contaminant) transport modeling. report in

November 1996. The transport model is designed to help us evaluate the impacts of potential
:contaminants that would leak from the waste disposal facility and the abandoned underground -

‘mine. .. Since the solute transport. modeling is based on. the flow. model, we have not fully
reviewed the transport model. Once we determine that we ‘have an acceptable flow model, then
~we will begin our detailed review of the solute transport model. : ' T

Crown Pillar Hydrology: The crown plar is the zone of bedrock t the top of the ore

“body, just beneath the glacial deposits, that would be left in place for stability and to prevent
collapse of the adjacent underground workings. ' The mining company submitted a report dated

~ -May 1996 assessing how much water moves through tiny cracks in the crown pillar. - Our -

~mining engineering consultant recently completed his review of the report. He concluded that =
 the assumptions used in the computer modeling of the rock stresses were questionable. Changes
in rock stresses could change-the amount of water moving through the crown pillar. In

. February, we forwarded those comments to the mining company with a letter requesting they

- revise the analysis using more reasonable assumptions and a different method of analysis. The

. company agréed"to3'perf¢ith'-the_-an§iys_is ‘again based on our consultant’s comments.

Inter-basmTranSferﬁf Water Af the pmposedsﬂrface _waié;::disch'a:ga to the Wisconsin
River were approved, there would be an inter-basin transfer of water from the Gréat Lakes basin
-tothe Mississippi River basin. State law concerning inter-basin transfers is contained in section

281.35 (144.026 old numbering system), Wisconsin Statutes. ‘Chapter NR 142, (Wisconsin

~ Water Management and Conservarion, Wis. Admin, Code), addresses in further detail how the
. Department regulates withdrawals from waters of the State. o

“The State statutes identfy three levels of water withdrawal and.the approval process and
information requirements necessary for each. If the withdrawal would average more than

100,000 gallons per day, an applicant must register the proposed withdraval with the

Deﬁmﬂ*ntaﬂdfepoﬁthmteaﬂdwiumeef withdrawal. For a withdrawal that would average
greater than 2,000,000 gallons per day, an applicant must apply for.a permit and. provide |

additional information. - The governors of the Great Lakes states and the premiers of the

Canadian provinces bordering the Great Lakes must be. consulted if the_withdrawal would

average more than 5,000,000 gailons per day. . - it

Our preliminary calculation on the amount of water loss from th inter-basin transfer is les than
the two million gallons per day threshold, thus the Crandon Mining Company needs only to
register the withdrawal with the Department and report the volume and rate of withdrawal. .

‘The 1986 Water Resources Development Act passed by the U.S, Congress refers to diversions
of water from the Great Lakes or ifs tributaries, but does not include groundwater diversions or
‘withdrawal. For this reason, our interpretation of the 1986 federal law is that it does not apply
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~ Proposed Mining Rule Revisions:  Proposed revisions to Chapter NR 132 (Metallic
 Mineral Mining, Wis. Admin. Code), would require a mining permit bolder to establish an

- jrrevocable trust fund to :gua'jaxgtejg;ithé3_-a${éila}aility;'-'¢f'funii_s"for;"ﬁ'ecéésatyf:re'_r'nédi_algact_i'{ms;:3'-'_The
proposed ‘rule specifies appropriate uses of the fund and the mechanisms by which the fund is

| Proposedrevxsmns té_'Chapgex'NR' 182(Metallszzmng Wastes, Wis. Admin. Code), would

"-_im;i}_GSe-%--ﬁ'_lﬁ:_fgrenndwaterg-’qu'_aﬁi.ffy_;apzcj;risiéﬁs__fi}_f--ﬁch'aptgr'NR:Z"_'}#O'-’(ﬁtaund}v&terf;Q_udlity_-,-*?Wis_'..._ -

= Admm :*C_qde);iiztb:-r'niniﬁgis_itess..-.r-;5Fa,ciiiitiejs--;:j_c’i_‘rfxffmining sites would be required to be designed and.
operated to achieve compliance with all the provisions specified in Chapter NR 140 (Wis.
Admin.. Code).: Several key elements from the existing Chapter NR 182 (Wis.. Admin. Code),

which will supplement the provisions of Chapter NR 140 (Wis. Admin. Code), are proposed o
 be retained, These include provisions that require predictive modeling prior to project approval,

© preparation of a contingency plan on how {0 react to unforeseen impacts, and assessment of any
. gtatistically significant deviation from ‘baseline groundwater quality detected during project .

 The Natural Resources Board has authorized five public hearings on the proposed revisions to

' the mining rules. Hearings will be held in Eau Claire on ‘May 19, Rhinelander on-May 20,

- Shawano on May 21, Milwaukee on May 23, and-in Madison.on May 30. © -~

© Description of the Proposed Mining Project: The Crandon Mining Company has

proposed construction of a large industrial facility to mine zinc, copper and lead, along with

 silver and gold, from a deep underground mine. In addition to the mine, there would be ore

* concentrating facilities, an above-ground waste (tailings) disposal facility, a water treatment .

~ plant, abur

ed pipeline to the Wisconsin River for discharging treated wastewater, and additional 29

facilities. In total, the project would directly affect nearly 600 acres at the proposed project site, - R

“seven miles south of Crandon. There are no smelting or refining facilities in Wisconsin, thus

‘the zinc; copper, and lead concentrates produced at the facility would be transported by rail to
other states or countries for further processing. EETRE T

“The project proposal is to mine about 5 miltion tons of ore over approximately 28 years of
" operation. Construction would require about three years, and reclamation of the site would take .

 an additional four years after mining ended. <
‘During development of the underground passageways and ore removal, groundwler would seep
into the mine and have to be pumped out. The continuous mine pumping would lower the
groundwater levels around the mine and could affect the levels of local lakes and streams. The -
mining company, under the Department’s review and approval, would be responsible for

implementing a surface water mitigation plan for the project that would assure protection of the -
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:pubilc zxghts (e g boatmg, ﬁshmg, swsmnnng, protocnon of aquatxc and w;idixfe habuat) in o
_those surface waters Gl et Sedniete s Lo :

'_-meng Waste Disposal Mzmng wastes mcludo the ﬁnoiy ground tazlmgs (the wasto left

‘aftér the'valuable minerals are romoved), waste Tock, and water treatment plant solids; which -

are praposed for permanent. dxwosai in the tailings: managoment area. In total; nearly 24 million

“‘tons of waste wouid be placed in. the famhty and a nearly equal amoum: ‘would be backfilled in'
. the underground mine. The tailings. management area would consist of four cells; each between

| f_45~'? 1 acres in size; and each with a multiple liner system on the: hottom and: szdes o minimize

o leak;age to the groundwater A 1eachate (hqmd) collection: system onthe bottom ‘and the sides - B
(just above the liner) also would help nummzzo_ lxquxd loss through the liner. The waste disposal . -

i wou orate compa ed nati

- -plastic membrane. A reclam _ :

“membrane components pius a dramage Jlayer, would covor ‘each cell after ‘closure. to' minimize . -
.- the amounts of water: ancl oxygen reaching the wastes. The reciamanon goal, through theuse

- cells would be filled and roc}azmed seq entially as mining proceeded.: The. mui_t;pie liner system _
manufactured bentonite clay layer and a flexible =
lastic

11_.
ation cap _consisting of the same soil, benton

of the reclamation cap, is to limit over the Tlong term the amount of wator and oxygon roachmg -
ithe wastcs in order o roduce pollntants reachmg the groundwater e st .

'_iPermltS Needed The major State permlts approvals and 11ce:nses xeqmrod for the proposed
' ._.:fmmea;rohsted below CLER R D e e e .

Ml "ng "Pormlt o mciudes the mzmng plan, .enwronmeo
. teclamation pian risk ‘assessment and contingency. plan;

Sl e Waste Operaong I,.wense, R e
. . Au' Quality Permit; = ' ' :
e __-' Surface Water Discharge (WPI)ES) Pormn (proposod for WISC{)I]SIH RIVE:I'),
~ ® High-capacity Well Plan ‘Approval (for mine. pumpmg), G
'® Wastewater Treatment Plant Plan Approval; . e
@ Industrial Storm-water’ Runoff Permit (for construonon), e - o
O Chapter 30 {Navzgable Waters) Permxts for stream crossmgs and discharge structures
_ * Wzthdrawal of County Forest Land
@ Potable Water Supply-Plan Approval;
. Addmonal ‘permits and- -approvals. may: be: required: for the: surface water mmgauon
' plan demgned to: maintain lake levels and stream flows that couid be affocted by .
Aol the mine pumping, The plan has not been fully de:veioped _r :
-'-:..;:0 Appmvai by the Public Service Comnusmon foz the. eiectnc“iransmxsswn Ilno and :
natural gas 331peiimeto sorve thepmject i A R o

’K‘ho iocal umts of govemment m the oro_;oct aroa that have zomng ané 1ané use regulatory.
authonty for the proposed mzne must issue approvais before the Dopartmeot could i issue a mining.

momtonog pian the -

ailings Management Foasxbihty Dotermmauon Plan of Operauon_Approval, and Sohd; S
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g | ipemut. : .’I‘wo Iacal units of gevernment the Town of Nashwlie ami Fore:st County, have sxgned' L
' ___'1oca1 agreemems 1mplemennng iocal approval : s aE e e

=1’The S Army Corps ef Engmeers 1s; éprepanng a Federai Ezmronmemal impact Statament on

- “the: preposal and ‘has permitting: authority: for the propased wetland dredging and filling: The
" ‘Corps also has a responszb' ity 0_.:protect'thﬁ resources on Native American lands. .In addition,

" the Army Cerps requires wetland mitigation 10 compensa "'f_er the wetlands that would be iost e

“on the project site durin de iopm it. Ta_fcomp.y:wﬁh that. requﬁement the Crandon Mining =
re-establish. weﬂand on dmmed agncnltural lands lacated an .the_." R

~ - Company has proposed |
o Shawan_ and Ocontof:' ounty ‘border.

-_;;ropascd_-pmject th_at i
' y :'ﬁaiuated: in our’ Env;ronmental:'_,-;:'_f L

G ~:Destmcnan (dunng.the ilfa of the pmJect) of nearly 6(}0 acres ef habxtat p us adcimonai_ 2
e acreagc of secondary 1mpaczs L : S
asm transfer of water from | the Great*‘Lakﬁs basm to the Mssxssqapi basm SRR

iver - : _
- Gxoundwater drawdown’ due to mine jpumpmg and.resumng urface: water and water‘ S
S well mpacts PO : : o
e Impacts tothe adgacent Snka gan Chlppewa Raservatmn mciuﬁmg Rxce: Lake and 1ts‘j-'-__"
v owild rice crop o S
- Impac:ts of mercury in gmundwater and's \
- Social and economic changes 1o the: projec area
e Constmcu{m and’ ta1hngs awafugltwesd_ B
B Impacts of parﬁculate deposition on- sclis iakes, streams and nearby re.sxdences
X ~Regmna1 teunsm anacts : i e Rl R SRR
- Noise impacts - L I
--j.'-?etentxai chamical 'cir {:cmentratc spil

_erimg Informatmn’ Sheets __ 'Thf_: De;:sart ent’s: mmmg mfozmatmn sheeis racenﬁy have !
. been updated. These updated information sheets are available from Department offices in
~ * Rhinelander and Madxsan These are prepared. by the Bepaﬁment of Natural Resources 10
. -explmn how mining in Wlsconsm is reguiated and to expinra other. aspects of metaliic mmmg
] Ccpies nf the faliawmg mng fmmng' farmatzen shs:ets are”' ' aﬂable (i s
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- __-.Potentzai Mmmg Deveiopment in Northern Wlsconsm
I -Cumulauve Impacts of Mzrnng Deveiopment in Northern Wxsconsm
How a Mine is. Perm1tted :

= Protectmg Groundwater at. Mmmg Sztes

- Local Decisions in Mining. Projects
. ‘Wisconsin’s Net Procesds Tax on’ Mmmg and D1str1buuon of Funds to
_ Municipalities

* Reclamation and mng-’}’enn Ca:fe Requirements for Mine Sltes in Wisconsm
o _Z;Respcnses to Public. Concerns- with Wisconsin’s Laws chemmg Mmmg

R _'_ch the Department of Naturai Resources Reguiates Mmmg '

- a May 1996 pubhc meetmg in Tomahawk

L ordemd by calling (608) 263:1839

) . ) Fer More Infor;mation on the Department’s Crandon Progect Rev:ew C‘ontact' :

L }eff Schimpff S TR Arclue Wlison S
- Départment of Nat;;ral Resources 'I)_cpartmcnt of Natural Resources s
Bok"?g;’z:l“,ﬁMadiscnﬁ; WISI07 107 Suliff Ave., Rhmelander, WI 54501
s (608) 267~7853 : "'_5(715) 365 8915

L 'We also bave copies of "Publxc Concems Regardmg the Pmposed Crandnn Mme Dlscharge 1nto--"'._ . L
G _the ‘Wisconsin River." Thzs isa cempﬁaﬁon of cmzen quesaons and Department responses from_ G

ﬁ"."iThe most comprehenswe f:xplanannn of mmxng regulauon is found inAn Overwew af Metallzc : i
" Mineral Regulatzon in Wisconsin by Thomas Evans. It was published as Special Report 137
' _'-(:emsed in 1996) by the Wlsconsm Geoiogicai & Naturai Hlstory Survey, Madlsan and canbe
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